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(57) ABSTRACT 

In the present invention wc describe a new method for the 
formation of a mucin -bio molecules complex, such as a 
mucin-DNA (deoxyribonucleic acid) complex and the appli- 
cation of such a complex for the transport of DNA, UNA 
(ribonucleic acid) and other bio molecules into cells. Trans- 
action is the introduction of a DNA molecule into a cukary- 
otic cell, usually followed by the expression of one or more 
genes in the newly introduced DNA. The mucin-DNA 
complex described in the present invention can be used to 
perform transaction of DNA, as well as, the introduction of 
RNA and other larger biomolccules into cells. Since effec- 
tive transection, especially in in vivo systems is still limited 
by the methods currently available, the mucin-DNA 
complex, as described in the present invention, presents a 
novel and significantly improved method for performing 
Ira ns feet ion and ensuring the effective transmission of DNA 
into cells and the expression of genes in trans fected DNA. 

17 Claims, 5 Drawing Sheets 
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minutes. The mucin was precipitated by the addition of 
isopropanol or other organic solvents. The resulting precipi- 
tate showed fluorescence whereas the remaining solution 
showed no fluorescence. 

EXAMPLE 2 

Stress Induction on a Newly Formed Mucin-DNA Complex 
Fluorescence tagged DNA was added to a mucin solution 
and the mixture was agitated by ihe use of a vortex for 1-2 
minutes. The mucin was precipitated by the addition of a 
gallnut extract, a natural product which has mucin precipi- 
tating properties. After precipitation the mucin-DNA com- 
plex showed fluorescence while the remaining solution 
showed no fluorescence, indicating that all of the DNA had 
combined with the mucin to form a mucin-DNA complex. 
The mucin-DNA complex was re -suspended in water and 
centrifuged for 1-2 minutes. Again, only the mucin-DNA 
complex showed fluurescencc while the supernatant showed 
no fluorescence. Tims, the mucin-DNA complex formed, 
according to the present invention, is highly stable. 

While a specific embodiment of the invention has been 
shown and described in detail to illustrate the application of 
the principles of the invention, it is understood that the 
invention may be embodied otherwise without departing 
from such principles and that various modifications, alter- 
nate constructions, and equivalents will occur to those 
skilled in the area given the benefit of this disclosure and the 
embodiment described herein, as defined by the appended 
claims. 

What is claimed is: 

1. A mucin-DNA (deoxyribonucleic acid) complex 
formed by combining mucin and DNA wherein the complex 
is capable of transport into a cell. 

2. A mucin-biomolecules complex formed by combining 
mucin and biomolecules wherein the complex is capable of 
transport into a cell. 

3. The muciu-DN A complex of claim 1, where said mucin 
is selected from the group consisting of mucin from a 
biological source, mucin from a non -bio logical source and 
combinations thereof. 

4. The mucin-DNA complex of claim 1, where said mucin 
is selected from the group consisting of mucin in its native 
slate, biologically modified mucin, chemically modified 
mucin, mucin modified by enzymes, mucin modified by 
he at- based methods and combinations thereof. 

5. The mucin-DNA complex of claim 1, where said mucin 
contains sialic acid. 

6. The mucin-DNA complex of claim I, where said DNA 
is selected from the group consisting of DNA in its natural 
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state, modified DNA, synthetically created DNA, linear 
DNA, circular DNA, single-stranded DNA, double -stranded 
DNA and combinations thereof. 

7. The mucin-DNA complex of claim 1, where said 
5 complex is purified by a method selected from the group 

consisting of chromatographic methods, centrifugation 
methods and, combinations thereof. 

8. The mucin-DNA complex of claim 1, where said mucin 
in said complex is modified by the addition, removal or 

10 alteration of a carbohydrate or a protein component of said 
mucin. 

9. A mucin-DNA complex as in claim 1, where said mucin 
in said complex is modified to target specific cells as the 

1S targets of transfection. 

10. A mucin -biomolecules complex as in claim 2, where 
said biomolecules arc selected from the group consisting of 
DNA, RNA, nucleic acids, proteins, peptides, antibodies, 
glycolipids, glycoproteins, natural polymers, synthetic 

20 polymers, modified polymers, and combinations thereof. 

11. The mucin-biomolecules complex of claim 2, where 
said biomolecules is selected from the group consisting of 
biomolecules in its natural slate, modified bin molecules, 
synthetically created biomolecules and combinations 

25 thereof. 

12. The mucin-DNA complex of claim 2, where said 
mucin is selected from the group consisting of mucin from 
a biological source; mucin from a non -biological source; 
and, combinations thereof. 

30 13. The mucin-DNA complex of claim 2, where said 
mucin is selected from the group consisting of mucin in its 
native state; biologically modified mucin; chemically modi- 
fied mucin; mucin modified by enzymes; mucin modified by 

35 heat-based methods; and, combinations thereof. 

14. The mucin-DNA complex of claim 2, where said 
mucin contains sialic acid. 

15. The mucin-DNA complex nf claim 2, where said 
complex is purified by a method selected from the group 

w consisting of chromatographic methods, centrifugation 
methods, and, combinations thereof. 

16. Tlie mucin-biomolecules complex of claim 2, where 
said complex the addition, removal or alteration of a car- 
bohydrate or a protein component of said mucin. 

45 17. The mucin-DNA complex of claim 2, where said 
mucin in said complex is modified to target specific cells as 
the targets of transfection. 



